Buprenorphine is protective against the depressive effects of norbuprenorphine on ventilation.
High dose buprenorphine is used as substitution treatment in heroin addiction. However, deaths have been reported in addicts using buprenorphine. The role of norbuprenorphine, an N-dealkyl metabolite of buprenorphine, was hypothesized to explain these fatal cases. We determined the median intravenous lethal dose (LD(50)) of norbuprenorphine in male Sprague-Dawley rats. The effects of a single intravenous dose of 3 or 9 mg/kg norbuprenorphine alone on arterial blood gases were studied. Finally, the effect of pre- and post-administrations of buprenorphine on norbuprenorphine-induced changes on arterial blood gases were analyzed. Norbuprenorphine's LD(50) was 10 mg kg(-1). Norbuprenorphine 3 mg kg(-1) produces the rapid onset of sustained respiratory depression, as demonstrated at 20 min by a maximal significant increase in PaCO(2) (8.4+/-0.9 versus 5.7+/-0.1 kPa), decrease in arterial pH (7.25+/-0.06 versus 7.44+/-0.01), and hypoxia (8.3+/-0.6 versus 11.1+/-0.2 kPa). Buprenorphine not only protected against the effects of 3 mg kg(-1) norbuprenorphine in a dose-dependent manner but also reversed the effects when given afterward. Binding experiments suggest a role for micro- and to a lesser extent for delta-opioid receptors in buprenorphine protective effect against norbuprenorphine-induced respiratory depression. In conclusion, our data clearly show that norbuprenorphine alone causes important deleterious effects on ventilation in rats. However, buprenorphine protective effect calls into question the role for norbuprenorphine in respiratory toxicity associated with buprenorphine use.